licensee of any protected service area which is ovérlapped by the proposed response service
area has consented to such overlap. In the case of an application for response stations to
utilize one or more of the 125 kHz response channels, such demonstration shall establish
that the response service area is entirely within the protected service area of the station
anthorized to utilize the associated 125 kHz channel, or, in the aiternative, that the licensee
entitled to any cochannel protected service area which is overlapped by the proposed
response service area has consented to such overlap; and

(€) The combined signals of all ITFS response stations within all
response service areas and oriented to transmit towards their respective response station
hubs will not generate a power flux density in-excess of -73 dBW/m? (or the pro rata power
spectral density equivalent based on the bandwidth actually employed in those cases where
less than a 6 MHZ channel is to be employed (e.g., -89.8: dBW/m? for 125 kHz channels or
subchannels)) outside the boundaries of the applicant’s protected service area, except to the
extent that consents have been granted pursuant to §74.931(b)(1)(B)(ii) to an extension of
the response service area beyond the boundaries of the protected service area; and

(D) The combined signals of all ITFS response stations within all
response service areas and oriented to transmit towards their respective response station hub
will result in a desired to undesired signal ratio of at least 45 dB (or the appropriately
adjusted value based upon the ratio of the channel-to-subchannel bandwidths) (i) within the
protected service area of any authorized or previously proposed cochannel MDS or ITFS
station with center coordinates located within 160.94 km (100 miles) of the proposed
response station hub, (ii) within the booster service area of any cochannel booster station

entitled to such protection pursuant to §§21.913(f) or 74.985(f), or (iii) at any cochannel

response station hub entitled to such protection pursuant to §§21.909(h) or 74.939(g), or,
in the alternative, that the licensee of or applicant for such cochannel station or hub consents
to such application; and

(E) The combined signals of all ITFS response stations within all
response service dreas and oriented to transmit towards their réspective response station hub
will result in a desired to undesired signal ratio of at least 0 dB (or the appropriately
adjusted value based upon the ratio of the channel-to-subchannel bandwidths) (i) within the
protected service area of any authorized or previously proposed adjacent channel MDS or
ITFS station with center coordinates located within 160.94 km (100 miles) of the proposed
response station hub, (ii) within the booster service area of any adjacent channel booster
station entitled to such protection pursuant to §§21.913(f) or 74.985(f), or (iii) at any
adjacent channel response station hub entitled to such protection pursuant to §§21.909(h)
or 74.939(g), or, in the alternative, that the licensee of or applicant for such adjacent
channel station or hub consents to such application; and

, (F) The combined signals of all ITFS response stations within all
response service areas and oriented to transmit towards their respective response station hub
will result in a desired to undesired signal ratio of at least 45 dB (or the appropriately
adjusted value based upon the ratio of the channel-to-subchannel bandwidths) at any
registered receive site of any authorized or previously-proposed cochannel ITFS station
located within 80 km (50 miles) of the proposed response station hub, or, in the alternative,
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that the licensee of or applicant for such cochannel station or hub consents to such
application; and

(G) The combined signals of all ITFS response stations within all
response service areas and oriented to transmit towards their respective response station hub
will result in a desired to undesired signal ratio of at least 0 dB (or the appropriately
adjusted value based upon the ratio of the channel-to-subchannel bandwidths) at any
registered receive site of any authorized or previously-proposed adjacent channel ITFS
station located within 80 km (50 miles) of the proposed response station hub, or, in the
alternative, that the licensee of or applicant for such adjacent channel station or hub
consents to such application; and

(H) The proposed response station hub can receive transmissions
from the response service area without interference.

(4) A certification that the application has been served upon (i) the licensee of any
station (including any booster station or response station hub) with a protected service area
which is overlapped by the proposed response service area; (ii) the holder of any
authorization (including any booster station or response station hub authorization) with a
protected service area that adjoins the applicant’s protected service area; (iii) every licensee
of or applicant for (a) any authorized or previously proposed incumbent MDS or ITFS
station with a 56.33 km (35 miles) protected service area with center coordinates located
within 160.94 km (100 miles) of the proposed response station hub; or (b) any associated
booster station or response station hub authorized to the holder of a license for a facility
described in (a); and (iv) every licensee of or applicant for any authorized or previously
proposed ITFS station (including any booster station or response station hub) located within
80 km (50 miles) of the proposed response station hub

(¢) Applications for response station hub authorizations meeting the requirements
of §74:939(c) shall be deemed minor change applications and shall be cut-off from
applications for facilities that would cause harmful electromagnetic interference on the day
of filing. A response station hub shall not be entitled to protection from interference caused
by facilities proposed on or prior to the day the application for the response station hub
authorization is filed. Response stations shall not be required to protect from interference
facilities proposed on or after the day the application for the response station hub
authorization is fifed.

(d) Notwithstanding the provisions of §74.912 and except as provided by
§74.91 I(e), any petition to deny an application for a response station hub authorization shall
be filed no later than the sixtieth (60%) day after the date of public notice announcing the
filing of such application or major amendment thereto. Notwithstanding any other provision
of this Part 74 and except as provided in §74.911(e), an application for a response station
hub authorization that meets the requirements of §74.939(b)(1) shall automatically be
granted on the sixty-first (61*) day after the Commission shall have given public notice of
its acceptance for filing, unless prior to such date either a party in interest timely files a
petition to deny or for other relief or the Commission notifies the applicant that its
application will not be automatically granted. Where an application is granted automatically
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pursuant to the provisions of this subsection, the licensee shall maintain a copy of the
application at the response station hub until such time as the Commission issues a response
station hub authorization.

(¢) AnITFS response station hub authorization establishing a response service area
shall be conditioned upon compliance with the following:

(1) No ITFS response station shall be located beyond the response service
area of the response station hub with which it communicates.

(2) No-ITFS response station shall operate with an equivalent isotropic
radiated power in excess of that specified in the application for the response station hub
pursuant to §74.939(c)(2)(A)(i) for the particular regional class of characteristics with which
the response station is associated.

(3) Each ITFS response station shall employ a transmission antenna oriented
towards the response station hub with which the ITFS response station communicates, and
such antenna shall be no less directional than the worst case outer envelope pattern specified
in the application for the response station hub pursuant to §74.939(c)}2)(A)(iii) for the
regional class of characteristics with which the response station is associated.

(4) The combined out-of-band emissions of all response stations using all
or part of a 6 MHZ channel and employing digital modulation shall comply with §74.936(c).
The combined out-of-band emissions of all response stations using a 125 kHz channel shall
comply with §74.939(i). However, should harmful interference occur as a result of
emissions outside the assigned channel, additional attenuation may be required.

(5) The response stations transmitting simultaneously at any time within
any given region of the response service area utilized for purposes of analyzing the potential
for interference by response stations shall conform to the numerical limits for each class of
response station proposed in the application for the response station hub authorization;
Notwithstanding the foregoing, the licensee of a response station hub authorization may alter
the number of response stations of any class operating simultaneously in a given region
without prior Commission authorization, provided the licensee first notifies the Commission
of the altered number of response stations of such class(es) to be operated simultaneously
in such region, provides the Commission with an analysis establishing that such alteration
will not result in any increase in electrical interference to any existing or proposed MDS or
ITFES station, booster station or response station hub or to any MDS Basic Trading Area or
Partitioned Service Area authorization holder entitled to protection pursuant to
§74.939(c)(3), or that the applicant or licensee of such facility has consented to such
interference, and serves a copy of such notification and analysis upon each party entitled to
be served pursuant to §74.939(¢)(4); and
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(fe) See Part 17 of this chapter concerning notification to the Federal Aviation
Administration of proposed antenna construction or alteration. The provisions of §§74.967
and 74.981(a)(5) of this subpart, concerning antenna painting and lighting requirements,
apply to ITFS response stations as well as main ITFS stations.

(g) Commencing upon the filing of an application for an ITFS response station hub
authorization and until such time as the application is dismissed or denied or, if the
application is granted, a certificate of completion of construction is filed, the incumbent
ITFS station whose channels are being utilized shall be entitled both to interference
protection pursuant to §§21.902(b)(3) and (4), 21.938(b)(2) and 74.903, and to protection
of the response station hub pursuant to the following provisions of this subsection. Upon the
filing of a certificate of completion of construction of an ITFS response station hub, unless
the application for the response station hub authorization specifies that the same frequencies
will be employed for transmissions from ITFS response stations and point-to-multipoint
transmissions from ITES stations and ITFS booster stations, the ITFS station whose
channels are being utilized shall no longer be entitled to interference protection pursuant to
§§21.902(b)(3) and (4), 21.938(b)(2) and 74.903 within the résponse service area with
regard to any portion of any 6 MHZ channel employed for response station communications.
In such situations, in lieu of the requirements set forth in §§21.902, 21.938(b)(2) and 74.903,
an applicant for any new or modified MDS or ITFS station (including any response station
or booster station) shall be required to demonstrate that the predicted desired to undesired
signal ratio at the response station hub of each previously-proposed response service area
to which the proposed new or modified MDS or ITFS station has an unobstructed signal
path will be at least 45 dB cochannel or 0 dB adjacent channel (or the appropriately adjusted
values based upon the ratios of the channel-to-subchannel bandwidths). In making such
demonstration, the applicant shall assume installation of an° omnidirectional unity gain
plane-polarized receive antenna mounted with its centerline as specified in the application
for the response station hub in lieu of the reference antenna specified in §§21.902 and
74.903. Upon the filing of a certificate of completion of construction of an ITFS response
station hub where the application for the response station hub authorization specifies that
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the same frequencies will be employed for transmissions from ITFS response stations and
from ITFS stations and ITFS booster stations, the ITFS station whose channels are being
utilized shall be entitled both to interference protection pursuant to §§21.902, 21.938(b)(2)
and 74.903 and to protection of the response station hub pursuant to the preceding
provisions of this subsection.

(hd) ITFS response stations may operate on either all or part of a 6 MHZ channel
assigned a licensee, on the specific 125 kHz channel associated with the 6 MHZ channel
associated with the licensee, or on adjacent frequencies authorized to multiple licensees

where such stations are operated jointly. AHFFS-response-stations-communtcating-with
a-smgle-nstructionat-televistonfixed-statton—shat-operate-on-thesamefrequency—The

specified 125 kHz frequency which may be used is determined by the channel assigned to
the instructional television fixed station with which it is associated communicating, as
shown in the following table. Operation on other 125 kHz ITFS response channels is
prohibited except where multiple channels are employed jointly. The specified frequency
channel may be subdivided to provide a distinct operating frequency for each of more than
one response station.

ITFS Response ITFS  Response

Channel No. Frequency (MHZ) Channel No. Frequency (MHZ)
A-1 2686.0625 B-1 2686.1875
A-2 2687.0625 B-2 2687.1875
A-3 2688.0625 B-3 2688.1875
A-4 2689.0625 B-4 2689.1875
C-1 2686.3125 D-1 2686.4375
C-2 2687.3125 D-2 2687.4375
C-3 2688.3125 D-3 2688.4375
C-4 2689.3125 D-4 2689.4375
E-1 2686.5625 F-1 2686.6875
E-2 2687.5625 F-2 2687.6875
E-3 2688.5625 F-3 2688.6875
E-4 2689.5625 F-4 2689.6875
G-1 2686.8125

G-2 2687.8125

G-3 2688.8125

G4 2689.8125

(it An 125 kHz wide ITFS response channel 1s425-kHz-wide-and is centered at the

assigned hequency.  Eitheramptitude-or—frequency-moduiation—can—be-emptoyed.
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amplitude modulation is used, the carrier shall not be modulated in excess of 100%. If
frequency modulation is used, the deviation shall not exceed £25 kHz. Any emissions
outside the channel shall be attenuated at the channel edges at least 66-dB 35 dB below peak
output power when analog modulation is employed or 35 dB below average output power
when digital modulation is employed (or, when subchannels are used, the appropriately
adjusted value based upon the ratio of the channel-to-subchannel bandwidths). Any
emissions more than 125 kHz from either channel edge, including harmonics, shall be
attenuated at least 60 dB below peak output power when analog modulation is employed or
60 dB below average output power when digital modulation is employed (or, when
subchannels are used, the appropriately adjusted value based upon the ratio of the channel-
to-subchannel bandwidths). Notwithstanding the foregoing, in situations where adjacent
channel licensees jointly transmit over more than one channel utilizing digital modulation,
the maximum out-of-band power shall be 35 dB attenuation relative to the licensed average
power level of each channel at the channel edges of those combined channels. Emissions
more thari 125 kHz from either edge of the combined channels, including harmonics, shall
be attenuated at least 60 dB below peak analog power or average digital power of each
channel, as appropriate. Notwithstanding the foregoing, the out-of-band power for discrete
spurious signals above the upper and below the lower charnel edge shall not be less than 40
dB attenuation, provided that such signals occur no more frequently than once in any 10
MHZ within 50 MHZ of a channel edge and rione occur more than 50 MHZ from a channel
edge). Different types of emissions may be authorized for use on 125 kHz wide channels
if the applicant describes fully the modulation and bandwidth desired, and demonstrates that
the modulation selected will cause no more interference than is permitted under this
subsection. Greater attenuation may be required if interference is caused by out-of-channel
emissions.

(1) The transmitter of an ITFS response station may be operated unattended. The
overall performance of the ITFS response station transmitter shall be checked as often as
necessary to ensure that it is functioning in accordance with the requirements of the
Commission's rules. The licensee of an ITFS response station hub is responsible for the
proper operation of the transmitters of associated response stations at all times. The
transmitters shall be installed and protected in such manner as to prevent tampering or
operation by unauthorized persons.

(k) The transmitting apparatus employed at ITFS response stations shall have
received type acceptance in accordance with §74.952.
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(k) An ITFS response station shall be operated only when engaged in
communication with its associated ITFS response station hub trstructionat-tetevistonfrxed

stattonr or for necessary equipment or system tests and adjustments. Radiation of an
unmodulated carrier and other unnecessary transmissions are forbidden.

Note 1: For purposes of subsections (b)(1)(B)(i), (ii) and (iii), an ITFS station that is not engaged
in‘leasing of excess capacity will be deemed to have a 35 mile radius protected service area centered

at'its fransmitter site.

Note 2: Calculations required under this rule shall be performed in accordance with “Method For
Predicting Accumulated Signal Power From a Multiplicity of Statistically-located Transmitters” as
published as Attachment X to the [cite to the Report and Order adopting proposed rules].

EXPLANATORY NOTE — The proposed rule revisions are generally intended to conform the
provisions for ITFS response stations and response station hubs to those being proposed for MDS
response stations and response station hubs. The proposed changes are necessary to provide ITES
licensees or those who lease capacity from them with the proposed flexibility to turn around existing
6 MHZ MDS channels for return paths, as well as to utilize the 125 kHz return paths that are
available for use.

Former subsection (h) is eliminated because it would make it impossible for many wireless cable
system operators to employ their current reception antennas as transmit antennas for response
stations -- a configuration the Commission has recognized many wireless cable system operators
will employ when they launch two-way services. See Preemption of Local Zoning Regulation of
Satellite Earth Stations and Implementation of Section 207 of the Telecommunications Act of 1996:
Restrictions on Over-the-Air Reception Devices: Television Broadcast Service and Multichannel
Multipoint Distribution Service, IB Docket No. 95-59 and CS Docket No. 96-83. FCC 96-328. at
39 (rel. Aug. 6. 1996).

32. Sections 74.950(a) through 74.950(e) are deleted in their entirety.

EXPLANATORY NOTE — §74.950 sets forth in detail requirements relating to equipment
performance and installation. The rules set forth in that section are unnecessary to the prevention
of interference, are not imposed on MDS facilities, and are no longer necessary to achieve any
regulatory objective. Particularly because those rules are primarily designed with respect 1o
traditional NTSC analog television, they have become outmoded by the tramsition to digital
technology. Indeed, in the Digital Declaratory Ruling, the Commission waived the provisions of
Section 74.950(a). If that provision is eliminated on a permanent basis, then the provisions set forth
in subsections (b)-(e) become superfluous. The Commission has consistently avoided imposing
requirements of this sort on new service providers, and they should be eliminated from the rules
applicable to wireless cable if wireless cable is to be fully competitive. See, Allocation of Spectrum
Below 5 GHz from Federal Government Use: 4660-4685 MHZ 1] FCC Red 624, 667-668
(1995)(establishing the General Wireless Communications Service); Amendment of . the
Commission’s Rules to Establish Part 27, the Wireless Communications Service. GN Docket No. 96-
228, FCC 96-441, Appendix: Proposed Rules Subpart (" — Technical Standards. pp. 15-17 (rel.
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Nov. 12, 1996) (proposing establishment of Wireless Communication Service). Rulemaking to
Amend Parts [, 2. 21, and 25 of the Commission’s Rules to Redesignate the 27.5-29.5 GHz
FErequency Band. to Reallocated the 29.5-30.0 GHz Frequency Band, to Establish Rules and Policies
for Local Multipoint Distribution Service and for Fixed Satellite Services, CC Docket No. 92-297,
FCC 96-311, Appendix B — Rule Amendments to 47 C.F.R. Part 25 and Part 101 of the
Commission’s Rules, pp.61-66 (rel. July 22, 1996). In crafting the proposed rules, the Petitioners
have been well aware that, while the Commission generally favors affording licensees flexibility in
the use of their spectrum, that flexibility must be tempered by rules to prevent interference. Yet, it
is sound spectrum management policy to employ only minimally intrusive rules to regulate
interference. The proposed revisions are consistent with that view.

33. Section 74.951 is amended to read as follows:

Formal application on FCC Form 330 is required for any of the following changes
or modifications of the transmissions systems:

* * *

(b) Any change in the antenna system affecting the direction of radiation,
directive radiation pattern, antenna gain, or radiated power; provided, however, that
a licensee may install a sectorized antenna system without prior consent if such
system does not change polarization or result in an increase in radiated power by
more than one dB in any direction and notice of such installation is provided to the
Commission on FCC Form 330 within ten (10) days of installation.

EXPLANATORY NOTE — As is discussed in detail above, licensees may elect to employ sectorized
antenna systems in order to maximize spectral reuse. Provided that there is no change in
polarization or significant increase in radiated power in any direction, the change to a sectorized
antenna system poses no threat of increased interference to cochannel or adjacent channel
operations. Thus, in order to expedite the use of sectorized antenna systems, the Petitioners are
proposing that the ITFS licensees be permitted to employ sectorized systems without seeking and
securing prior Commission authority where the change in antenna systems does not increase the risk
of interference. As is reflected in current $21.42(c)(3)(iii), an increase in EIRP of one dB is not
significant and can be permitted to occur without prior Commission analysis and consent.
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34. Section 74.961 is revised as follows:

§74.961 Frequency tolerance.

(a) BegimingNovember+-199+;tThe frequency of the visual carrier for any ITFS

station or ITFS booster station authorized pursuant to §74.985(b) shall be maintained within
+1 kHz of the assigned frequency at all times when the station is in operation. ITFS booster
stations authorized pursuant to §74.985(e) and ITFS response stations authorized pursuant
to §74.939 shall employ transmitters with sufficient frequency stability to ensure that the
fundamental emission stays within the authorized frequency block. Hntitthat-date-the
at-athHtimes-when-the-stationtstmoperatiom A transmitter licensed prior to November 1,
1991, that remains at the station site initially licensed and does not comply with this
paragraph may continue to be used for its life if it does not cause harmful interference to the
operation of any other licensee. Any non-conforming transmitter replaced after November
1, 1991, must be replaced by a transmitter meeting the requirements of this paragraph.

(b) For television transmission, the peak power of the accompanying aural signal
must not exceed 10 percent of the peak visual power of the transmitter.

(c) Any licensee with transmission equipment conforming to the transmitter
tolerance standard of this section can be required to use frequency offset where it is
demonstrated to be necessary to avoid harmful interference with another station.

EXPLANATORY NOTE — The proposed rule revisions are necessary to conform the ITFS rules to
the proposed revisions to §21.101(a).

35. Section 74.965 is revised as follows.

§74.965 Pesting of station license.

(a) The instrument of authorization, or-a clearly legible photocopy thereof, or the
name, address and telephone number of the custodian of the instrument of aiithorization
shall be available at each station and response station hub transmitter. Each authorized
operator of an ITFS booster station shall post at the booster station the name, address and
telephone number of the custodian of the notification filed pursuant to §74.985 if such
notification is not maintained at the booster station.

(b) If an ITFS station, an ITFS booster station or an ITFS response station hub
statton is operated unattended, the call sign and name of the licensee shall be displayed such
that it may be read within the vicinity of the transmitter enclosure or antenna structure.

EXPLANATORY NOTE — The proposed rule revisions are intended fo provide for the posting of
authorizations issued for booster stations and response station hubs, and to conform to the MDS
provisions regarding the posting of authorizations contained at proposed §21.201.



36. Section 74.982 is deleted in its entirety.

EXPLANATORY NOTE — Continued enforcement of §74.982, which mandates that ITFS licensees
periodically transmit their call signs, will impose a substantial burden on ITFS licensees and
wireless cable system operators in an environment where ITFS systems will increasingly feature
cellular transmission system designs and return path technology. The cost of equipment to generate
call sign identifications and insert those identifications into signals emanating from a multitude of
originating transmission sites is staggering. Moreover, it does little to advance the public interest.
In the Digital Declaratory Ruling, the Commission carefully reviewed the objectives of the call sign
requirement, and that discussion need not be repeated here. Suffice it to say that the Commission
was absolutely correct when it recognized in the Digital Declaratory Ruling that “the burdens of
requiring ITFS licensees to transmit call signs may outweigh the benefits, especially where the
channels are leased to a wireless cable operator, whose identity is readily discernible and whose
licensing status is readily ascertainable.” Digital Declaratory Ruling. at 1 51. The Commission
has generally recognized that where the identity of a licensee can be readily ascertained, a call sign
transmission requirement is unnecessary. See, e.g., CMRS Third Report and Order, 9 FCC Red at
8089; 47 CFR §95.835 (exempting IVDS licensees from call sign transmission obligations); 47 CFR
§22.313(a)(exempting cellular radiotelephone service licensees, general aviation ground stations
in the Air-ground Radiotelephone Service, rural subscriber stations using meteor burst propagation
mode communications in the Rural Radiotelephone service, rural subscriber stations using Basic
Exchange Telephone Radio Systems in the Rural Radiotelephone Service and nationwide network
paging stations operating on 931 MHZ channels from call sign transmission requirements). Because
the Petitioners are proposing a regulatory regime under which the Commission's records will reflect
who is transmitting on what channels at all times (save for the brief two day period afforded to notify
the Commission when very low power boosters that are not likely to cause interference are
installed), the burdens of the current call sign requirement far outweigh the benefits.

37. Section 74.985 is revised as follows:
§ 74.985 Signal booster stations.

(a) Authorizations for Instructional Television Fixed Service (ITFS) booster
stations may be granted to an [TFS apphicantpermitteeor licensee, or to a third party with
a fully-executed lease agreement with an ITFS applicant;permrittee, or licensee in the case
of booster stations authorized pursuant to §74.985(¢). The eligibility requirements of
§74.932 will not apply to such third-party booster station applicants. An ITFS booster
station may reuse channels to repeat the signals of ITFS stations or for the origination of
signals'on ITFS channels except as provided for in $§74.985(e). The aggregate power flux
density generated by an ITFS station and all associated A signal booster stations may not
exceed -73 dBW/m? (or, when subchannels are used, the appropriately adjusted value based
upon the ratio of the channel-to-subchannel bandwidths) at or beyond the boundaries of the
protected service area of the ITFS station whose channel is being reused, as measured at
locations for which there is an unobstructed signal path. For purposes of the preceding
sentence and §§74. 985(b)(1) and (2) and (c)(5) and (6), an ITFS station will be deemed to
have a protected service area pursuant to §21.902(d) regardless of whether it is leasing

excess capacity.extend-service-bevond-aregistered-receive-siteof-the primaryFFFES-stattor
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(b) Any ITFS licensee may secure an authorization for an I'TFS signal booster that
has a maximum power level in excess of -9 dBW EIRP (or, when subchannels are used, the
appropriately adjusted value based upon the ratio of the channel-to-subchannel bandwidths)
by submitting an application on FCC Form 330 and including, in addition to the
requirements of that form:

(1b) .. L . :
. 3 0—cach-appi f E'dd;"m".m thI:l other z'ppl.':anlc" "qmi":"""tsk of ths part 2".'de|

mustinchudeaA demonstration that the proposed signal booster station wtnot-transnmta

HFS-station: site is within the protected service area, as defined in §§21.902(d) of this
chapter, of the ITFS station whose channels are to be reused; and

(2) A demonstration that the booster service area'is entirely within the
protected service area of the ITFS station whose channels are being reused, or in the
alternative, that the licensee entitled to any cochannel protected service area which is
overlapped by the proposed booster service area has consented to such overlap; and

(3) A demonstration that the booster service area can be served by the
proposed booster without interference; and

@) i L . :
Form-336—cact l.l" .add’;m“ to ﬂ'°[°t"°' apptication ’°q“"[ ements of this pa"i and-of

mustinchrde-aA demonstration that the aggregate power flux density of the ITFS station and
all associated booster stations sigmat-does not exceed -73.0 =#5-6 dBW/m’ at (or, when
subchannels are used, the appropriately adjusted value based upon the ratio of the channel-
to-subchannel bandwidths) or beyond the edge of the a protected service area for the primary
ITES transmitter station, as defined by §21.902(d) of this chapter, whose channels are to be
reused; and-

(5d) In addittonrto-the-otherappticationrrequirements-of this-part-and-of
Forms4%4-and-336;-each-applicationfor-asignat-booster-stattommust-inchrde lieu of the

requirements of §74.903, a demonstration that the proposed signal booster station will cause
no harmful interference to co-channel or adjacent-channel, authorized or
previously-proposed ITFS, MDS, or MMDS, stations with protected service area center
coordinates as specified in §21.902(d) or, in the case of ITFS stations without protected
service areas, transmitters within 160.94 86-5 kilometers (100 56 miles) of the proposed
booster station's transmitter site, or any ITFS or MDS response station hubs or booster
stations within 160.94 kilometers (100 miles) of the proposed booster station’s transmitter
site. In the alternative, a statement from the MDS or ITFS licensee or conditional licensee
stating that it does not object to operation of the ITFS signal booster station may be
submitted; and
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(6) A specification of the area to be served by the booster (the “booster
service area”), which may not overlap the booster service area of any other booster
authorized to or proposed by the applicant, and a demonstration that the booster service area
is entirely within the protected service area of the station whose channels are being reused
and can be served by the proposed booster without interference; and

(7) A certification that copies of the materials set forth in §94.985(b) have
been served upon the licensee, conditional licensee or permittee of each station (including
each response station hub and booster station) required to be studied pursuant to
§74.985(b)(3).

(c) Notwithstanding the provisions of §74.911(c)(1), applications for booster station
authorizations may be filed at any time. Notwithstanding any other provision of Part 74,
applications for booster authorizations meeting the requirements of §74.985(b) shall be cut-
off from applications for facilities that would cause harmful electromagnetic interference
on the day of filing. A booster station shall not be entitled to protection from interference
caused by facilities proposed on or prior to the day the application for the booster station
authorization is filed. Booster stations shall not be required to protect from interference
facilities proposed on or after the day the application for the response station hub
authorization is filed.

(d) Notwithstanding the provisions of §74.912 and except as provided in
§74.911(e), any petition to deny an application for a response station hub authorization shall
be filed no later than the sixtieth (60™) day after the date of public notice announcing the
filing of such application or major amendment thereto. Notwithstanding any other provision
of this Part 74 (including §74.911(c)(1)) and except as provided in §74.911(e), an
application for an ITFS booster station authorization that meets the requirements of
§74.985(b) shall automatically be granted on the sixty-first (61*) day after the Commission
shall have given public notice of its acceptance for filing, unless prior to such date either a
party in interest timely files a formal petition to deny or for other relief pursuant to §74.912
or the Commission notifies the applicant that its application will not be automatically
granted. Where an application is automatically granted pursuant to the provisions of this
subsection, the licensee shall maintain a copy of the application at the ITFS booster station
until such time as the Commission issues a booster station authorization.

(eg) ArMDBS;or1FFSHicenseemay - mstatt-andcommenceoperatronof-a signal
booster station that has a maximum power level of -9 dBW EIRP (or, when subchannels are
used, the appropriately adjusted value based upon the ratio of the channel-to-subchannel
bandwidths) may be installed and operated by an ITFS conditional licensee or licensee for
the purpose of retransmitting the signals of the ITFS station or for originating signals. A
signal booster station that has a maximum power level of -9 dBW EIRP (or, when
subchannels are used, the appropriately adjusted value based upon the ratio of the channel-
to-subchannel bandwidths) may be installed and operated by a third party with a fully-
executed [case or consent agreement with an ITFS conditional licensee or licensee for the
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purpose of retransmitting the signals of the ITFS station. -and-that-doesnot-extend-serviee

beyond-theboundartes—of-anMbS-station's protected—servicearea—or-beyond-am S
Heensee'sregistered-receivesite, In either case, such installation and operation shall be

subject to the condition that for sixty (60) days after installation, no objection or petition to
deny is filed by an authorized co-channel or adjacent-channel ITFS or MDS station with a
transmitter within 8.0 kilometers (5 miles) of the coordinates of the-printary-transnmitterof
the signal booster. An MPS-or1FFStcensee eligible party seeking to install a signal
booster under this rule must, within 48 hours after installation, submit (i) a description of
the signal booster technical specifications (including an antenna envelope plot or, if the
envelope plot is on file with the Commission, the make and model of the antenna, antenna
gain and azimuth), the coordinates of the booster, the height of the center of radiation above
mean sea level, the street address of the signal booster, and a description of the area to be
served by the booster (the “booster service area™), (ii) a demonstration that the booster
service area is entirely within the protected service area of the station whose channels are
being reused, or, in the alternative, that the licensee entitled to any protected service area
which is overlapped by the proposed booster service area has consented to such overlap, (iii)
either a certification that no Federal Aviation Administration determination of No Hazard
to Air Navigation is required under Part 17 of this chapter or, if such determination is
required, either: (a) a statement of the FCC Antenna Structure Registration Number; or (b)
if an FCC Antenna Structure Registration Number has not been assigned for the antenna
structure, the filer must indicate the date the application by the antenna structure owner to
registered the antenna structure was filed with the FCC in accordance with Part 17 of this
chapter; (iv) a demonstration that the proposed booster service area can be served by the
proposed booster without interference, and (v) a certification that:

(1) The maximum power level of the signal booster transmitter does not
exceed -9 dBW EIRP (or, when subchannels are used, the appropriately adjusted value
based upon the ratio of the channel-to-subchannel bandwidths); and

(23) No registered receiver of an ITFS E or F channel station, constructed
prior to May 26. 1983, is located within a 1 mile (1.61 km) radius of the coordinates of the
booster, or in the alternative, that a consent statement has been obtained from the affected
ITFS licensee; and

(34) No environmental assessment location as defined at §1.1307 of this
chapter is affected by installation and/or operation of the signal booster; and

(45) Each MDS and/or ITFS station licensee (including the licensees of
booster stations and response station hubs) with protected service areas or registered
receivers within a 8 km (5 mile) radius of the coordinates of the booster has been given
notice of its installation; and
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ose-sieml t bothe-sigmatbooster:

(57) The signal booster site is within the protected service area of the ITFS

MBS station whose channels are to be reused—fthe-stgnatofanMBS-station-isrepeated.

and

(68) The aggregate power flux density at or beyond the boundary edge of
the MDS-station's-protected service area of the ITFS station whose channels are to be reused
and associated booster stations does not exceed -73.0 =756 dBW/m’ (or, when subchannels
are used, the appropriately adjusted value based upon the ratio of the channel-to-subchannel
bandwidths) at locations for which there is an unobstructed signal path #f-the-stgmat-of-an

MDBS-statton-isrepeated; and

(89) The antenna structure will extend less than 6.10 meters (20 feet) above
the ground or natural formation or less than 6.10 meters (20 feet) above an existing
manmade structure (other than an antenna structure); and

(918) The MBS-orITFS licensee understands and agrees that in the event
harmful interference is claimed by the filing of an objection or petition to deny, the licensee
must terminate operation within two (2) hours of written notification by the Commission,
and must not recommence operation until receipt of written authorization to do so by the
Commission.

(f) An applicant for any new or modified MDS or ITFS station (including any
response station authorization or booster station) shall demonstrate compliance with the
protected service area protection requirements set forth in §§21.902, 21.938 and 74.903 with
respect to-any previously proposed or authorized booster service area using the transmission
parameters of the ITFS booster station (including EIRP, polarization(s) and antenna height).
Upon the filing of a certificate of completion of construction of an ITES booster station filed
pursuant to §74.985(b) or upon the filing of an ITFS booster station notification pursuant
to §74.985(e), each incumbent ITFS station whose channels are being reused by the ITFS
signal booster shall no longer be entitled to interference protection pursuant to
§821.902(b)(3) and (4), 21.938(b)(2) and (3) and 74.903 within the booster service area
based on the transmission parameters of the ITFS station whose channels are being reused.
A booster station shall not be entitled to protection from interference caused by facilities
proposed on or prior to the day the application or notification for the booster station is filed.
Booster stations shall not be required to protect from interference facilities proposed on or
after the day the application or notification for the response booster is filed.

EXPLANATORY NOTE — At present, there is confusion within the educational community, the
wireless cable industry, and the Commission’s staff regarding the licensing of booster stations.
Because a single booster station often transmits both MDS and ITFS signals, and because both
$§21.913 and 74.985 provide for licensing of boosters that operate in both services, it is not clear
how particular boosters are to be authorized. Therefore, the Petitioners are proposing that boosters
operating on MDS channels be authorized under Part 21, and that boosters operating on ITFS
channels be author.zed under Part 74. Where a single device transmits on MDS and ITFS channel
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groups, each group should be individually authorized with each authorization identical to the others
save for identification of the licensee and specification of frequencies. To avoid any implication of
a de facto reallocation of ITFS spectrum, the Petitioners are also proposing that where an ITFS
booster operates in excess of -9 dBW EIRP, it should be licensed in the name of the licensee of the
primary station. A similar approach should be taken where even a very low power ITES booster
originates programming. However, in order to eliminate unnecessary notifications, the Commission
should retain the current rule which provides that where a repeater operates at -9 dBW EIRP or
less, the licensee or its lessor is permitted to submit the required notification.

The proposed revisions to §74.985 are generally designed to accommodate the proposed origination
of signals by ITFS booster stations and to provide a streamlined regulatory process that will allow
the rapid introduction of such stations into the operating environment without undue risk of
interference. The proposed revisions to §74.985 are substantially similar to those proposed to
$21.913, and are explained by the Explanatory Note to that section.
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PROPOSED TEXT OF ATTACHMENT TO REPORT AND ORDER SETTING
FORTH METHOD FOR PREDICTING ACCUMULATED SIGNAL POWER
FROM A MULTIPLICITY OF STATISTICALLY-LOCATED TRANSMITTERS

Major Steps

In carrying out the interference studies required in this section, the aggregate power of the
interfering signals to be expected from the response station transmitters shall be
determined using a process comprising three major steps, as described below. First, a
grid of points statistically representative of the distribution of transmitters to be expected
within the response service area shall be defined. Second, any regions and any classes of
response stations to be used shall be defined. Third, the equivalent power of each of the
representative transmitters shall be determined and used in the various required
interference studies.

Defining Grid of Points for Analysis

Since it is impossible to know a priori where response stations will be located, a grid of
points is used to represent statistically in a relatively small number locations the
potentially much larger number of response stations that are likely to be installed in the
areas surrounding each of them.

Defining the representative grid of points to use in all the interference studies required in
Sections 21.909 and 74.939 begins by geographically defining the response service area
(RSA) of the response station hub (RSH). This can be done using a list of coordinates, a
radius from the response station hub location, a line on a map, or a similar method
sufficient to allow others to duplicate the interference studies to be conducted. Similarly,
the coverage areas of any sectors in the RSH receiving antenna must be described
geographically. Any overlaps of the sector patterns should be bisected in order to provide
definitive borders for interference analysis purposes. The polarization in each sector must
be identified.

The RSA may be subdivided into regions to allow different characteristics to be used for
response stations in different portions of the RSA. (For details on regions and their use,
see the section below on Defining Regions and Classes for Analysis.) Any regions to be
used when analyzing interference must also be described in a manner similar to that used
to describe the RSA itself. Analysis of the regions involves use of one or more classes of
response station characteristics that include combinations of the values for maximum
antenna height and for maximum effective isotropic radiated power (EIRP) and of the
worst case antenna patterns that will be allowed in practice in installations of response
stations associated with the various classes within the respective regions. (For details on
classes and their use, see the section below on Defining Regions and Classes for
Analysis.) Maximum numbers of simultaneous transmissions from response stations
associated with each class within each region must be specified as part of the application
process.
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Method For Predicting Accumulated Signal Power From A Multiplicity Of Statistically-Located Transmitters

A line is established surrounding the RSA, following the shape of the RSA boundary, /2
mile outside the RSA, and never more than 2 mile from the RSA boundary at any point.
This is termed the “measurement line” and will be used in determining that an adequate
number of points representing transmitters is being used in the interference analyses. A
starting point is defined on the measurement line due north (true) of the response station
hub. A series of measurement points is then spaced along the measurement line with the
starting point being one of those points. The measurement points must occur at least
every ¥ mile along the measurement line or every 5 degrees (as seen from the response
station hub), whichever yields the largest number of measurement points. When an RSA
has a non-circular shape, the choice of distance along the measurement line or angle from
the response station hub must be made for each portion of the line so as to maximize the
number of measurement points in that portion. The measurement points are to be
described by their geographic coordinates. (The results of this method are that, for a
circular RSA, a minimum of 72 measurement points will be used, and that, for portions of
the measurement line of any RSA more than 5.73 miles from the response station hub, the
distance method will be used.)

Now, a grid of points is defined within the RSA to statistically represent the response
stations. The grid uses uniform, square spacing of the points with the first square
surrounding the RSH and with its points equidistant from it. The lines connecting the
points on one side of any grid square point true north, east, south, or west. The grid is
defined so as to include all points within or on the boundary of the RSA. Any points
falling at locations at which it would be physically impossible to install a response station
(such as in the middle of a lake, but not the middle of a forest) are removed from the grid.
The points of the grid are to be described by their geographic coordinates.

The grid of points is then divided into two groups. The division is to be done using a
checkerboard (or quincunx) pattern so that alternating points along the east-west and
north-south axes belong to opposite groups and points along any diagonal line belong to
the same group.

The combination of the grid of points within the RSA and the points on the measurement
line is next used to determine that the number of grid points is truly representative of a
uniform distribution of response station transmitters within the RSA. This is done by
conducting a power flux density analysis from each grid point within the RSA to each
point on the measurement line. For this analysis, a single response station should be
assumed to be located at each grid point, the response station having the combined worst
case antenna pattern without regard to polarization of all response station classes assigned
to that grid point and the maximum EIRP of any response station class assigned to that
grid point. (For details on the method for determining the combined worst case antenna
pattern, see the section below on Defining Regions and Classes for Analysis.) The
response station antennas all should be oriented toward the response station hub.

The analysis should be done using free space path loss over flat earth only and should not
include the effects of terrain in the calculation of received signal levels. At each point on
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Method For Predicting Accumulated Signal Power From A Multiplicity Of Statistically-Located Transmitters

the measurement line, the power flux density from all grid points in each group of the
checkerboard pattern should be aggregated. This is done by converting power received
from each assumed transmitter from dBW/m’ to W/m?, summing the power in W/m’ from
all transmitters in each group, and then converting the sum back to dBW/m’.

Once the aggregated power flux density from each of the two groups has been calculated,
the received power flux densities from the two groups are compared at each of the points
on the measurement line. The power flux densities from the two groups must be within

3 dB of one another at each of the points on the measurement line. If they are within 3
dB at every measurement point, a sufficient number of grid points is included for use in
further analyses. If they are not within 3 dB at every measurement point, a larger number
of grid points (i.e., closer spacing of grid points) must be used so that the 3 dB criterion is
met.

Defining Regions and Classes for Analysis

To provide flexibility in system design and to assure that the clustering of response
stations likely within higher population density areas is properly reflected in interference
analyses, regions may optionally be created or may be required within response service
areas. Regions may be of arbitrary size, shape, and location but must be evaluated on the
basis of the uniformity of their population densities in order to preclude unidentified
clustering of response stations. The territory within a region must be contiguous.
Regions within a single RSA may not overlap one another. Within regions, response
stations are apt to be randomly distributed and for analysis purposes are to be assumed to
be uniformly distributed. Regions are to be defined by their boundaries in the same
manner as is the response service area. (For details on describing boundaries, see the
section above on Defining Grid of Points for Analysis.)

While regions may be established virtually arbitrarily, they must be tested to determine
that the population densities they represent are reasonably uniform. This is done using
postal zip code territories. For each postal zip code within a region, the population of the
zip code and its area (in square miles or square kilometers) are used. If a zip code is
divided between two (or more) regions, the proportion of the zip code area falling in each
region should be calculated and the same proportion of the population of the zip code
then should be ascribed to each associated region.

The test for population density uniformity consists of calculating the population density
of each zip code within a region and dividing it by the average population density of that
region taken as a whole. The resulting value must be three (3) or less. The required
relationship can be expressed by the following inequality:
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Method For Predicting Accumulated Signal Power From A Multiplicity Of Statistically-Located Transmitters

( P / ) P, = Population in Zip Code
zip
i A = Area of Zip Code (mi* or km*
Ny ey o = e of Zip Cod (i or )
( Pegio / j P on = Population in total Region
region A, in = Area of total Region (mi2 or kmz)

Within each region, at least one class of response station with defined characteristics must
be specified to balance the interference expected to be caused and the types of
installations to be made. The classes are to be used in interference analyses and to
provide limitations on the installations that may be made in the related region. The
characteristics of each such class of response stations will include the maximum height
above ground level (AGL) for antennas, the maximum effective isotropic radiated power
(EIRP), and the combined worst-case antenna radiation pattern — for each polarization
when both are used — for all response stations of that class installed. For each defined
class of response stations within a region, the maximum number of such response stations
that will transmit simultaneously on any channel or subchannel must be specified.

The combined worst-case antenna radiation pattern is required to be specified collectively
for all of the classes of response stations located at each grid point (in the procedure
above, in the section on Defining of Grid of Points for Analysis, for confirming that the
required number of grid points is specified) and individually for each of the classes
defined for each region of the RSA. In the case of the collective pattern used to
determine adequacy of the number of grid points, if both polarizations are used in the
system, the horizontal and vertical patterns of each antenna should be treated as deriving
from separate antennas and should be combined with one another and with the patterns
from all the other antennas at that grid point. In the case of the individual patterns for
each class used for interference analyses, if both polarizations are used in the system, the
horizontal and vertical combined worst-case patterns should be determined separately for
all classes defined. Similarly, the cross-polarized worst-case pattern should be
determined for each polarization.

These combined worst-case patterns are derived by setting the maximum forward signal
power of all antenna types to be used within the class or classes to the same value and
then using the highest level of radiation in each direction from any of the antennas as the
value in that direction for the combined antenna pattern. The same method is used to
determine both plane- and cross-polarized patterns, which are used separately in
interference analyses. The combined worst-case plane- and cross-polarized patterns for
each class will be used in all of the interference studies and are not to be exceeded in real
installations of response stations within a class to which the pattern applies.

Calculating Aggregated Power from Transmitters

The final major step is the calculation of the effective isotropic radiated power (EIRP) to
be attributed in each regional class to each of the grid points in the various interference
studies so as to be representative of the number of response stations that are expected to

Version 2.57 4 March 14, 1997



Method For Predicting Accumulated Signal Power From A Multiplicity Of Statistically-Located Transmitters

be in operation simultaneously within the RSA. This calculation starts by assigning a
number of transmitters in each regional class to each grid point. The population of
response stations is assumed to be uniformly distributed within each region, therefore
divide the number of simultaneous transmitters specified in each regional class by the
number of grid points in the region and assign the resulting number to each grid point. If
there are no grid points within a region, assign the number of simultaneously operating
transmitters equally to those grid points immediately surrounding the region in addition
to those assigned to them from the regions within which they are located. If a specific
location is known for one or a group of transmitters, an additional point off the grid may
be established to represent them. The total number of transmitters assigned to the grid
points and any additional points must equal the maximum number of transmitters
specified to be in operation at one time on each channel or subchannel.

Next, the total EIRP to be assumed for each regional class at each of the grid points or
additional points for interference studies is calculated. This is done by converting the
maximum EIRP for each regional class at each grid point or additional point, expressed in
dBW, to Watts, multiplying by the number of simultaneously operating transmitters in
the regional class assigned to that grid point or additional point, and converting the
resulting power in Watts back to dBW. The values so caiculated are the aggregate
powers of all the response station transmitters of each regional class represented by each
grid point or additional point.

In a system using both polarizations, the response stations represented by each grid point
are to be assumed to use the polarization of the response station hub antenna sector in
which they are located. The appropriate plane-polarized or cross-polarized combined
worst-case antenna pattern is to be used in interference studies depending upon the
polarization of the station receiving interference. In a system using only one polarization,
the effect of antenna sectors can be ignored and the choice between plane- and cross-
polarization patterns made identically for all grid points with respect to any particular
neighboring system.

Finally, the aggregate power of each regional class at each grid point is used in
conducting the required interference studies described in this section. For example, to
determine that the -73 dBW/m’ limitation is met, a field strength contour is calculated by
first calculating a matrix of field strengths from each regional class at each grid point in
the RSA in the region of the PSA or other boundary to be protected using an appropriate
terrain-based propagation analysis tool (e.g. free space path loss plus reflection and
multiple diffractions). The matrix represents an array of locations on a square grid
separated by a short distance (no more than '2-mile). Once the matrix is calculated for
each regional class at each grid point or additional point, the matrices are summed by first
converting from dBW/m’ to W/m?, adding the field strength values from all regional
classes at all grid points at each matrix point, and converting from W/m® back to
dBW/m’. The summed matrix is then used to route a contour by interpolating between
matrix points. The contour so determined should not cross the boundary under
consideration.
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Similar methods should be used in conducting the other interference studies required in
this section. These include the desired-to-undesired (D/U) signal ratio studies for co-
channel and adjacent channel interference. In all of these studies, the analysis should use
the aggregate power of each regional class at each grid point or additional point, the worst
case plane- or cross-polarized antenna pattern, as appropriate, for each regional class,
with the antennas at each grid point aimed toward the response station hub, and the
maximum antenna height above ground specified for each regional class at each grid
point or additional point.
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Rationale for Two-Way & Distributed Transmission Operations of Wireless Cable Systems

INTRODUCTION

DESCRIPTION OF TWO-WAY SYSTEM MODELS

Subscriber Installations
System Topologies

WIDE VARIETY OF SYSTEM SITUATIONS

Specific licensing/leasing circumstances
Requirement for frequency reuse

MODULATION & BANDWIDTH FLEXIBILITY REQUIRED
Establishment of standards not adequate

Many trade-offs involved in selection
Channels may be subdivided & combined using Power Spectral Density

SYSTEM FLEXIBILITY REQUIRED

Impact of Sectorization
Impact of Cellularization
Opportunities for combined Sectorization/Cellularization

INTERFERENCE CONSIDERATIONS

Co-Channel interference
Adjacent channel interference

SPECTRAL MASK
6 MHz Channels

125 kHz Channels
Response stations

FREQUENCY TOLERANCE

High power transmitters
Low power transmitters

SUB-CHANNELIZATION
6 MHz channels

125 kHz channels
Power spectal density limitations
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